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NOVEL COMPOSITION 
[0001] This is a continuation-in-pan of PCT application 
No. PCr/GBOl/03590 filed 8 Aug. 2001 whicti claims 
bencfil to PCT Application No. PCr/GB01./03544 filed 7 
Aug. 2001, Great Britain patent application 0119022.2 filed 
3 Aug. 2001, Great Britain palenl application 0118919.0 
filed 2 Aug. 2001, and Great Brilain patent applicalion 
0019524.8 filed 8 Aug. 2000. 

[0002] 'lliis invention relates to a novel compo.silion, for 
example a tablet or capsule, comprising SB 207266 or a 
pbarmaceutically acceptable salt thereof. 

INTRODUCnON 

[0003] WO 93/18036 (SmithKline Beecham) discloses a 
large number of condensed indole compounds as 5-1 1T4 
antagonists including, as Example 3 on pages 17-18, N-[(l- 
"butym-pipcridinyl)methyl]-3,4-dihydro-211-[l,3]oxa7jno 
[3,2-a]indole-10-carboxamidc (SB 207266) and its preferred 
hydrochloride salt (SB 207266-A). ITiese compounds are 
disclosed lor use in the treatment or prophylaxis of gas- 
trointestinal, cardiova-scuhr and CNS disorders, in particular 
irritable bowel syndrome, and in the ireatmeol of urinary 
incontinence. WO 93/18036 also states in the general 
description on pp. 6-7 in general terms thai: "Specific 
cardiac 5-HT., receptor antagonists which prevent atrial 
fibrillation and other atrial arrhythmias associated with 5-HT 
would also be expected to reduce the occurrence of stroke". 
Sec also U.S. Pat. No. 5.852,014, EP 0 884 319 A2, L. M. 
Gasler et al, X Med. Chem., 1995, 38, 4760-4763 and Drugs 
of the Future, 1997, 22(12), 1325-1332 for the compound 
SB 207266, which is highly selective for the SHT., receptor 
over other SHT receptors. The structure of SB 207266 is as 
follows: 




with anhydrous UCL in etlianol. WO 98,'0772S discloses 
three new methods for making the free base on page 6 line 
5 to page 7 line 20. WO 98/07728 also discloses two 
methods of making the HO .salt (SB 207266-.^)— Method A 
on page 7 line 22 to page 8 line 9, and Methml B on page 
8 line 10 to page 8 line 19. In page 8 lines 10-19 of WO 
98/07728, Method B for making the SB 207266 HCl salt is 
as follows: "N-[(l-Butyl-4-piperidinyl)methyl]-3,4-dihy- 
dro-2H-[13]-oxazino[3,2-a]indole-10-carboxamide 
(SB-207266) (100 g, 0.27 mol) was dissolved in cthanol 
(870 ml) and the resulting solution filtered to remove 
particulates. Anhydrous MCI in ethanol (83 ml, 3.6M, 0.30 
mol) was added causing the product to precipitate out of 
solution. The slurry was heated to redissolve the solid and 
hexanc (550 ml) was added. After cooling to room tempera- 
ture, the mixture was ccx)led to 0-5° C. and stirred at that 
temperature for about two hours. The solid was isolated by 
filtration and dried in vacuo at about 40° C. to give the 
product, N-[(l-butyl-4-pipcridinyl)methyl]-3,4-dihydro- 
2H-[l,3]-oxazino[3,2-a]indole-10-carboxamide hydrochlo- 
ride. (102.8 g) in 94% yield." 

TOE INVENllON 

[D006] It has now been recognised that there arc problems 
with certain processes for making the SB 207266 HCl salt, 
which processes are similar or identical to the process 
disclo.sed as Method B in page 8 lines 10-19 of WO 
98/07728 in that the HCl salt Ls disKiKcd in cthanol, 
industrial methylated spirits (IMS, e.g. cthanol containing 
ca. 1% methanol) or similar and cryslalli.sed by addition of 
a Cj-Cjo hydrocarbon (e.g. hcxane and/or heptane e.g. 
n-hcptane) and/or a solvent containing a Cj-Cjq hydrocar- 
bon (e.g. hexane and/or heptane e.g. n-hepianc). 

[0007] llie first a^ct of tlic newly recognised problem is 
that such processes produce the SB 207266 hydrochloride 
salt in the form of particles of extremely small particle size. 
For example, the following Table 1 shows the particle size 
data from batches of the IlCl salt (SB-207266-A) made 
using a process similar to Method B of page S of WO 
98/07728 but using IMS instead of cthanol and n-hcpiane 
instead of hexane in the crystallisation step (this process is 
disclosed in Description 1 hereinafter): 

TABLE 1 

BaiA DV90 0OT) DV5O0«n) DV 10 (/an) 



Bt>C-CW)2C 
BDC-(H)3C 
|jDC-M4C 
HDC-fr05C 



[0005] There arc several methods of making the SB 
207266 in free base form or as a hydrochloride salt disclosed 
in the art. Example 3 on page 17-18 of WO 93/18036 
discloses the production of SB 207266 in free base form in 
Methods 1 and 2. Method 2 also discloses conversion to the 
HCl salt and rccrystallisalion from clhanol/60-80 petrol to 
give a white solid. L. Caster, Drugs of tlie Future, 1997, 
22(12), 1325-1332 discloses a similar method involving 
HCL salt formation by treatment of SB 207266 free base 



[0O08] The second aspect of the newly recognised prob- 
lem, is the discovery thai the SB 207266 HCl salt produced 
by these processes is very cohesive and has poor flowability/ 
flow characteristics. 

[0009] The third aspect of the newly recognised problem 
is that al above certain concentrations in a pharmaceutical 
formulation, this cohesive drug material causes the compo- 
sition lo be suIEciently poorly-Qowing that it cannot easily 
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Ik lablelled or made inlo capsules, when the 813-207266 1 ICl 
sail is in combined wilh standard melhylcellulasc, mannilol 
and Mg slcarale exdpienis. It has been found thai a com- 
position for SB 207266, for human oral administration, 
coniaiDing: SB-207266 I ICl sail (ca. 5.0 mg), Microcrysial- 
linc cellulose (30.0 mg), Mannilol (112.0 mg), Mg Slearalc 
(3-0 mg), with total tablet weight-ca. 150 mg (-Compara- 
tive Example 1 below), is possible lo tablet. 1 lowcvcr, higher 
concentrations of the SH-207266 IICI salt are not easily 
tablclted using this type of formulation. This is particularly 
relevant as the clinical maintenance dose for treatment or 
prophylaxis of atrial fibrillation is now ibougbl likely lo l)c 
about 20, 50 or SO mg/day (.see ihe clinical protocol in 
Example 8 hcrcmafler and Ihe tablets of Examples 4, 5. 6 
and 7), whereas the clinical doses tried previously for 
treatment of irritable bowel syndrome were only 0.05, 0.25, 
1 and 5 mg/day. 

[0010] riic fourth aspect of the newly recognised problem 
is that the small-panicle si7£ SB-207266 HCl .salt has a low 
bulk density, detisifying on the addilion of water. 'litis means 
thai less material can be added to a mixer of (ixcd volume, 
leading to a less efGcient manufacturing process as large 
volumes of equipment have to be u.scd for relatively small 
volumes of drug (smaller throughput in plant). 
[0011] It has now been discovered thai some or all of these 
problems can be at lca.st partly overcome or mitigated by Ihe 
forming the SB 207266 MCI salt into granules which have a 
particler size larger than than of the original SI) 207266 1 ICl 
salt, e.g. by using a wet granulation process. Tlicsc granules 
are found lo have beller flow characteristics for e.g. lablcl- 
ting purposes. It has also been found that the incorporation 
of a filler inlo Ihe granules, especially an insoluble filler .such 
as CaHPO., and/or Ca3(P0^),. can help lo form granules 
wilh pbarmaceulically advantagcou.s prt)perties, e.g. oflen 
minimising dissolution of the very soluble SB 207266 IICI 
salt in the granulation solvent and so minimising undesirable 
fusion of granules after removal of the solvent. Some or all 
of these advantages are also expected lo be gained for Ihe 
free base which is bclicwd also to have usually a sroall- 
partide size , e.g. the free base is very slow to filter when 
crystallised by the addition of bexane to a toluene solution 
(e.g. as in Mctliod A on page 6 lines 1 9-23 and Method C on 
page 7 liiKS 14-20 of WO 98/07728). Similarly salts other 
than the HCl salt are thought to benefit too. 

[0012] Therefore, a first aspect of the invention provides a 
pharmaceutical composition comprising N-[(l-"butyl-4-pi- 
peridmyI)nKthyl>3,4-dihydro-2H-[U]oxazino[3,2-a]in- 
dole-10-c»iboxaraide (SB 207266) or a pharinaceulically 
acceptable sail thereof in combination with one or more 
pbarmaceulically acceptable carriers, wherein al least some 
of the SB 207266 or salt thereof is in granulated fomi. 

[0013] Preferably, subslantially all or all of the SB 207266 
or salt thereof Is in granulated form. 

[0014] Preferably the composition is a tablet, or the inven- 
tion can be a capsule containing said composilion. 

[0015] Preferably, 50% or more by weight or by volume of 
the granules including Ihe SB 207266 or salt thereof have a 
particle size of: glOO microns (micrometres) e.g. 100 lo 
1000 microns, more preferably S200 microns e.g. 200 to 
1000 or 200 to 500 microns, sliU more preferably §250 
microns c.g. 250 to 500 microns. In other words, this means 



thai preferably Ihe granules inclutling the SB 207266 or salt 
thereof have particle size defined by a particle size defined 
by a "050", or median particle size, e.g. by weight (DM50) 
cr by volume (DV50), of g 100 microns or one of ihc other 
above-specified preferred .size ranges, 
[OOlfi] Preferably,90%ormore by weight or by volume of 
the granules including the SB 207266 or salt thereof have a 
panicle size of: g 10 microns (micrometres) c.g. 10 lo 1000 
microns, more preferably §50 microns e.g. 50 to 1000 or 50 
to 500 microns, still more preferably g 100 microns e.g. 100 
to 500 microns. In other words, this means that preferably 
the granules including the SB 207266 or salt thereof have a 
panicle size defined by a "DIO", c.g. by wcighl (DM10) or 
by volume (DVIO), of glO microns or one of ihc other 
above-.spccified preferred size ranges. As an alternative 
definilion, preferably 10% or less by weight or by volume of 
the granules including Ihe SB 207266 or sail thereof liave a 
particle size of: S 10 microas (micrometres), more prefer- 
ably g50 microns, still more preferably ^100 microns. 
[0O17] Compositions of the invention containing granules 
wilh Ihe above-mentioned medium lo large particle sizes are 
generally less cohesive, flow belter, and arc thus less likely 
10 cause Ihe above-meniioncd formulation problems. 
[0018] Preferably, 50% or more by weight or by volume of 
the panicles of Ihc SB 207266 or sail thereof (e.g. before 
forming inlo granules and'or after granule formation; c.g. 
within the granules) have a particle size of £80 microns 
(micmmclres), more preferably ^50 microas, still more 
preferably §20 microns, even more preferably SIO 
microns, most preferably g8 microns. In other words, this 
means that preferably the particles of the SB 207266 or salt 
thereof (e.g. before forming inlo granules and/or after gran- 
ule formalion; c.g. wiihiu the granules) have a particle size 
defined by a "050", or median particle size, e.g. by weight 
(D.M50) or by volume (DV50), of 280 microns or §50 
microns or one of the other above-specified preferred size 
ranges. 

[00 1 9] Preferably, 10% or more by wcighl or by volume of 
the particles of the SB 207266 or salt thereof (e.g. before 
forming inlo granules and/or after granule formalion; e.g. 
wilhin ihe granules) have a parliclc size of £20 microns 
(micrometres), more preferably Sio microns, still more 
preferably S5 microas, even more preferably § 2.5 microns, 
mosl preferably S2 microns. In oiher words, this means that 
preferably the particles of the SB 207266 or sail ihercof (e.g. 
before forming into granules and/or after granule formalion; 
e.g. wilhin Ihe granules) have a particle .size defined by a 
■ DIO", e.g. by weight (DM10) or by volume (DVIO). of 
§20 microns or one of the oilier above-specified preferred 
size ranges. 

[0020] Preferably, 90% or more by weight or by volume of 
the panicles of the SB 207266 or salt thereof (e.g. before 
forming into granules and/or after granule formation; e.g. 
wilhin the granules) have a particle size of §100 microns 
(micrometres), more preferably §50 microns, still more 
preferably S20 microns. In other words, this means that 
preferably the panicles of the SB 207266 or sail ihereof (e.g. 
before forming inlo granules and/or after granule formation; 
e.g. wilhin the granules) have a particle size defined by a 
••D90", c.g. by wcighl PM90) or by volume (DV90), of 
§100 microns, more preferably §50 microns, still more 
preferably §20 microns. As dLscu.ssed above, SB 207266 or 
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salts with such small particle sizes are ihc ones most likely 
to give the problems above-mentioned, and are mast likely 
to benefit from the present invention. 
[0021] In general, panicle sizes (D50, DIO, D'XI, el al.) 
can be measured by sieving with one or more sieves (e.g. for 
granules before further processing into lablete, and/or for 
measuring the powder inside capsules). 
[0022] Altenialivcly, particle sizes can be measured liy 
laser diffraction, also known as low angled la.ser light 
scattering (LAIXS). Laser diflfraclion is based on the angu- 
lar distribution of scattered light. Laser diffraction is known 
10 the skilled person and can use an algorithm based on a 
Fraunhocfer or Mie optical model also known lo the skilled 
person. Further details of the laser diffraction technique can 
be foumi in: Clivc Washington. "Panicle Size Analysis in 
Pharmaceutics and Other Industries, Theory and Practice", 
Ellis I lorwood Limited, 1992, see in particular Chapter 6, p. 
109-133, details of which arc hereby incorporated by refer- 
ence, 'llic I'raunhocfcr calculation is described therein and is 
commonly performed by the software analysis package 
pro\Tded as part of commercially available laser diffraction 
apparatus e.g. as now described. Suitable laser dill'raclion 
apparatus include (a) the Malvern Maslersizcr S, obtainable 
from Mah'era Instruments Limited, Enigma Business Park, 
Grovcwood Road, Malvern, Worcestershire \VR14 IXZ, 
United Kingdom, email: www.malvern.co.uk; and (b) the 
Sympalec HELOS/QUIXEU obtainable from Sympatec UK 
and Ireland, Bury Husiness Centre, Kay Street, Kury BL9 
6BU, United Kingdom, email; 

.sympa tec. uk@bt i nie rne t.com . 

[0023] Alieraativcly, panicle sizes can be measured 
directly, (for example optically e.g. by microscope, or oth- 
erwise), particularly in a tablet. For example, panicle sizes 
can be so measured in a section through the tablet (for 
example obtained by breaking a tablet into 2 pieces and 
observing the cross-sectional face); diameters of specific 
particles can be measured which enables an estimation of ihe 
particle size distibulion by volume and ihence by weight. 
[0024] Panicle size analysis methods typically assume 
sphericity of particles in the calculation of the disiribution. 
In cases where non-spcrical panicles are analysed, skilled 
interpretation is required to understand the influence that 
shape may have on skewing the size distribution. Particle 
sizing techniques that utilise images of the particles such as 
microscopy can, however, accurately infer panicle shape 
and size, though typically she would still be expressed 
assuming sphericity. 

[0025] Preferably, the SB 207266 or salt thereof (e.g. the 
IICI salt) is of a form obtainable by, e.g. preferably is made 
by, a process in which the SB 207266 or salt (e.g. I la sail) 
is dissolved in elhanol or an ethanol-conlaining solvent such 
as industrial methylated spirits (IMS, e.g. ethanol containing 
ca. 1% methanol) to form a solution and is crystallLsed from 
the solution by addition of a Cj-Cjo hydrocarbon (e.g. 
he.xane and/or heptane e.g. n-heptane) and/or a solvent 
containing a Cj-Cjo hydrocarbon (e.g. he.xane and/or hep- 
tane e.g. n-heptane). Such processes often form SB 207266 
or salts with small particle sizes — al least for the IICI 
salt — which products are most likely to give the problems 
above-mentioned, and are which most likely to benefit from 
the present invention. 

[0026] Preferably, the SB 207266 or salt thereof is present 
in the composition in at least 3J weight %, more preferably 



in at least 4 weight % or al least 4.4 weight % or al least 5 
weight % or at least 6 weight % or al least 8 weight %, by 
weight of the composition. Preferably, the SB 207266 or salt 
thereof is present in the composition in up lo 95 weighl %, 
more preferably up lo 70 weight %, most preferably up lo 50 
weighl %. For example, about 10-100 mg (e.g. 10, 20, 25. 
30, 40, 50, 75. 80 or 100 mg) of SB 207266 or salt thereof 
(mea.sured either as the free base or as the actual weight 
including counierions) for every 250 mg of weight of 
composition (e.g. for every 250 mg coated or uncoatcd tablet 
weighl) is ideal. 

[0027] Preferably, the N-[( l."butyl-4-piperidinyl)methyl]- 
3,4-dihydro-2H-[l,3]oxazino[3,2-a]indole-10<arboxamide 
(SB 207266) or a pharmacculically acceptable salt ibercof 
coropri-ses (e.g. is) the hydrochloride salt of SB 207266 (SB 
207266-A). 

[0028] Preferably, the granules containing the SB 207266 
orsah thereof also contain a filler (diluent). Mixing the filler 
with the SB 207266 or salt thereof before granulation often 
aids formation of granules. Granulating pure SB 207266 or 
a salt is difficult. 

[0029] Preferably, the filler (diluent) is abrasive. This 
helps lo aleviale the cohesiveness of Ihe SB 207266 or salt, 
and aids the llowabilily of the granules. 

[0030] Preferably, the filler is brillle (as opposed lo elaslic 
or plastic). Britileness can be determined by tests known lo 
the .skilled man such as compaction simulation lesLs which 
for example dclermine Young's mcxiulus of the filler. 
[0031] Preferably, the filler (diluent) is insoluble, practi- 
cally insoluble, very slightly soluble or slightly soluble 
(more preferably insoluble or practically insoluble) in a/lhc 
granulating solvent, e.g. water and/or ethanol and/or isopro- 
panol. The terms "practically insoluble", "very slightly 
soluble" and/or "slighUy .soluble" can be as defined in the 
British Pharmacopoeia, ihc European Pharmacopoeia and/or 
the US Pharmacopoeia. "Practically insoluble" according 10 
the British Pharmacopoeia 1999 (page 11) means that at 
least 10 hires of the solvent is required lo dissolve 1 gram 
of the tiller/soluie (e.g. at ambient temperature, e.g. 15 or 20 
01 preferably 25° C). "Very sligblly soluble" according to the 
firitish Pharmacopoeia means ihal at least I litre and up lo 
10 litres of the solvent is required lo dissolve 1 gram of the 
filler/solule (e.g. at 25' C). "Slightly soluble" according lo 
the British Pharmacopoeia means that at least 100 ml and up 
to 1 litre of the solvent is required to dissolve 1 gram of the 
filler/solule (e.g. al 25" C). 

[0032] The insoluble, practically in-soluble, very slightly 
soluble or slightly soluble (preferably insoluble or practi- 
cally insoluble) fillers form a surface or substrate for the SB 
207266 free ba.sc or salt to adhere to during wet granulation. 
This minimises/reduces undesirable fusion of and/or exces- 
sive binding between all ihc ingredients of the formulation 
after removal of the granulation solvent, and in particular 
reduces excessive binding of drug lo other intragranular 
excipients. This improves the quality of the granules, and 
usually increases the rate of dissolution of the final compo- 
sition (c.g. tablet). 

[0033] In conlrasl. although soluble fillers such as lactose 
or mannitol arc possible, they arc more likely to dissolve at 
least partly during wet granulation, often causing fusion 
problems in the final granules. 
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[0034] Thus lesis using the soluble tiller Inclose and 
SB207266 hydrochloride present during wei (waier) granu- 
lation have been found to lead to less superior tablets in 
which the drug and filler are more intertwined and more 
lightly bound together, so that the disintegration time is 
longer than that of the corresponding tablet made using the 
insoluble filler CaHP04. 

[0035] Preferably, the filler comprises any pharmaccuti- 
cally acceptable metal (e.g. calcium or magnesium) salt 
which is insoluble, practically insoluble, very slightly 
soluble or slightly soluble (preferably insoluble) in the 
granuhiing solvent e.g. water and/or ethanol. The salt can 
for example be a phosphate, hydrogen phosphate, carbonate 
or hydrogen carbonate salt. Such insolublc-to-sligluly 
.soluble .salts include calcium phosphate, dibasic calcium 
phosphate, calcium carbonate, magnesium carbonate, mag- 
nesium pho-spluite, cic. 

[0036] Preferably, the filler comprises dibasic calcium 
phosphate (i.e. dicalctum phosphate, calcium hydrogen 
phosphate, Cal IPO^), more preferably dibasic calcium phos- 
phate hydrate e.g. dihydrate (i.e. CallPO^.lH.O). /\nhy- 
drous dibasic calcium phosphate can also be used. CaHPOj, 
e.g. hydraled or anhydrous, is abrasive and helps to aleviatc 
the cohesiveness of the SD 207266 or salt; and it is insoluble 
in water which helps the granulation process as described 
above. Allemalively or additionally, ihc tiller can cdmprisu 
calcium phosphate, i.e. tribasic calcium pliosphale, 
C»3(1'04X!- Preferably, a fine grade filler e.g. fine grade 
CallPO^ (such as Calipharm'", as disclo.sed e.g. in the 
Mandbixik of Phamiateulical HxcipicnLs, 3rd edn, 2()(X)) or 
fine grade Ca3(P04); is used. 

[0037] The tiller Ls preferably present in up to 95% by 
weight of the granules, and/or up to 85% or up lo 70% by 
weight of Ihe composition. Preferably, the tiller Ls present in 
gl5 wt % or i20 wi % or §30 wl % of ihc composition. 
For example, the filler is preferably present in from 15 to 
85% or from 15 lo 70% by weight of the composition. 
Preferabl)', the weight ratio of filler to drug in the compo- 
sition or granules is al least 1:3, preferably at least 1:2.5 or 
al least 1:2 or at least 2:3. 

[0038] Preferably, tlie composition includes an cxcipienl 
which acts as a compression and/or granulation aid, for 
example comprising or being microcrystalline cellulose 
(M(X^. The a)mpre.ssion and/or granulation aid is prefer- 
ably prcscnl in at least 15 m %, more preferably 15-50 wi 
% or 15-30 wt % (e.g. about 20 wt %) of the composition. 
Preferably, the compression and/or granulation aid com- 
prises MCC having a nominal mean particle size of about 25 
fim 10 about 150 /aa, more preferably about 50 /on to about 
100 ^<m. Suitable grades of MCC include Avicel Pll-102 
(100 ftm mean particle size) and Avicel Pll-101 (50 ,wii 
mean panicle size) available from FMC Corporation. 

[0039] "Compression aid" means an excipient which aids 
in overall comprcssiblllly. For example, MCC acts to help 
plastic defcrmalion when labletting. 

[0040] "Granulation aid" means an excipient which helps 
to disperse the granulating solvent to an extent during 
granulation; MCC does this to an extent MCC also helps lo 
determioe the end-point of wei granulation (i.e. at what point 
sufScieot granulation solvent e.g. water has been added) 
because it is water-adsorbent but practically insoluble in 



waicr, so it docs nol dissolve substantially in waier if too 
much water is added as granulation solvent. Therefore, 
preferably, the compression and/or granulation aid is 
insoluble or practically insoluble (e.g. as defined above) in 
the granulation solvent e.g. in water. 
[0041] The compression and/or granulation aid can be 
present inside the granules (Lc. iiilragranular) and/or outside 
the granules (i.e. extragranular). Preferably, the compression 
and/or granulation aid is present inside the granules of the 
composition (intragranular) (wliich does not exclude the 
passibilily that a ponion of the binder is present outside the 
granules). 

[0042] Preferably, the composition includes a binder. Tlie 
binder acts to bind the drug (511207266 or a salt IhcreoO 
onto Ihe other intragranular ingredients, increasing Ihe 
strength of Ihe granules so that for example when com- 
pres-sed ihey form stronger bonds. The binder is preferably 
a cellulosic binder for example comprising or being hydrox- 
ypropylmeihylcellulose (UPMC) (e.g. low vi-scosily I IPMC 
sueli as Pharmacoat 603, made by Shinogi, Japan). Other 
possible cellulosic binders can include hydroxypropylcellu- 
tose (HPQ, hydroxyethylcellulo.se (IIEC), hydroxymeihyl- 
cellulose (IIMC), methyl ccllulo.se (e.g. low to medium 
%iscosity), ethyl cellulose, etc. Another suitable binder 
includes povidone (polyvinylpyrollidone, PVP; this is an 
cs-senlially linear, non-crosslinl<ed polymer, .see llandbuok 
of Pharmaceutical Excipients, 3rd cdn, 2000), for example 
K30, K60 or K90 grade povidone and/or povidone having 
about 50,000 to aboul 1,000,000 molecular weight. The 
binder can preferably be present in aboul 1 lo about 10 
weight % of the composition, tor example about 2.5 lo aboul 
10 weight % or aboul 1 to aboul 5 weight % (e.g. aboul 5 wn 
%) of Ihe composition. MPMC is preferably present in about 
5 wt %. The binder is preferably present in the granules (i.e. 
is intragranular) (which does not exclude the possibility dial 
a portion of Ihc binder is present outside the granules). 
[D043] Preferably, ihc binder Ls soluble, freely soluble or 
very soluble in the granulation solvent, e.g. in water, ethanol 
and/or isopropanol, preferably water. "Soluble" according to 
the British Pharmacopoeia 1999 means that from 10 lo 30 ml 
of Ihe sobxnl is required to dissolve 1 gram of Ihe solute at 
anibicnl lemperalure (e.g. 15 lo 25° C). "Freely soluble" 
according lo the Brilisl) Pharmacopoeia meaas lhal from 1 lo 
10 ml of the solvent is required lo dis-solvc 1 gram of ihc 
solule (e.g. al 25° C). "Very soluble" according lo the 
Hritisli Pharmacopoeia means that less than I ml of the 
solvent is required lo dLs.solve 1 gram of ihe .solute (e.g. al 
25° C). 

[0044] Preferably, the composition includes a disintcgrant 
(e.g. tablet disintcgrant) such as sodium starch glycollate 
(e.g. Primojel or Explotab™), cro.scarmellose sodium (e.g. 
.^c-Di-Sol™), or cro-spovidone (cross-linked polyvinylpy- 
rollidone). The disintcgrant can be preferably present in 
at)oul 1 to about 10 weight % of the composition, for 
example aboul 2.5 to aboul 10 weight % or aboul 1 lo aboul 
5 weight % (e.g. about 5 wl %) of Ihe composition. Sodium 
siuch glycollate is preferably present in about 5 wi %. 
Pieferably, the di.sinlcgrant is present oulsidc the granules 
(extragranular) (which does not exclude the possibility lhat 
a portion of the disiniegram is present inside the granules). 
[0045] Preferably, the composition includes a lubricant, 
for example comprising or being an alkaline earth metal 
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stcaralc such as migncsiuin siearale. The liibricanl can be 
present in preferably abraul 0.2 to about 5 weight % or more 
preferably about 0.2 lo about 2 weight % (e.g. about 1 wt %) 
of the composition. Preferably, the lubricant is present 
outside the granules (extragiaaular) (which does not exclude 
the possibility that a portion of the lubricant is present inside 
the granules). 

[0046] Preferably, the granules (i.e. the inlragranular 
ingredients) form g70%. i&Q%, g85%. ^90% or 593% 
by weight of the composition, for example about 94 wi % 
(e.g. a.s in Examples 4-7). 'Ilial is, preferably, the exlragraiiu- 
lar ingredients fonn £30%, 520%, i 15%, 510% or 2?%, 
for example about 6%, by weight of the composition. 

[0047] Asccond aspect of the invcnlion provides a method 
(process) of maldng a pharmaceutical composition compris- 
ing N-{(l-'l)utyl-4-pipcridinyl)methyl]-3.4-dihydro-2Il-[l, 

31oxazino(3,2-a]indole-10-carboxamidc (SB 207266) or a 
pharmaceuiically acceptable salt thereof in combination 
with one or more pharraaceutically acceptable carriers, 

[0048] the method (process) comprising forming at least 
some of the SB 207266 or salt thereof into granules. 

[0049] Preferably, the method also comprises mixing 
some or all of the Sli 207266 or sail thereof with a tiller 
(diluent), and optionally a binder and/or a compression 
and/or granulation aid, before granulation. The filler, binder 
and/or compression and/or granulation aid can be as de fined 

[0050] Preferably, the granules are formed in the presence 
of a granulating solvent (i.e. using a '"wet granulation" 
process). Preferably the granulating solvent comprises or is 
water and/or clhanol and/or isopropanol, preferably water. 
The solvent can be added after mixing of the SB 207266 or 
sail with the filler and/or binder. Preferably, just suCficienl 
solvent 10 enable granulation is used, typically about 15% lo 
aboul 20% vAv, e.g. 17% or 20% v/w. 

[0051] Preferably, the solvent is removed after fomiaiion 
of the granules, e.g. by drying. Fluid bed drying is preferred. 

[0052] Preferably, the filler (dflucnt) is insoluble, practi- 
cally insoluble, very slightly soluble or slightly soluble in 
the granulation solvent, e.g. as defined herein. 

[0053] Preferably, after formation Ihe granules (e.g. the 
dried granules and/or the wet granules) are milled to a 
particle size suitable for use in tablets or capsules, e.g. using 
a comminuting mill (e.g. for dry granules). Tor example, the 
granules can be milled .such thai ihey pa.s.s through seivc or 
screen wiih a i0.055 inch (1.40 mm) or so.032 inch (0.81 
mm) hole .size. The granules can be pa.sscd through .such a 
seive or screen during or after milling. 

[0054] Preferably, (after formation of the granules) the 
granules are then (i) optionally mixed wilh other phanna- 
ceutically acceptable cxcipient(s) and (ii) compressed inlo 
lableis or filled into capsules. Such exiragranular excipi- 
enl(s) preferably include a disintegranl and/or a lubricant 
and/or a compression aid, e.g. as defined herein. 

[0055] A third aspect of the invention provides a method 
of making a pharmaceutical composition comprising N-[(l- 
■'bulyW-piperidinyl)melhyll-3.4-dihydro-2ll-[l,3]oxazino 
[3,2-a)indole- 10-carboxamide (SB 207266) or a pharmaceu- 



iically acceptable sail thereof in combination with one or 
more pharmaceuiically acceptable carriers, 

[0056] the method comprLsing: 

[0057] (a) dissolving Ihe SB 207266 or sail thereof in 
elhanol or an etbanol-conlaining solvent such as industrial 
methylalcd spirits (IMS, e.g. cthanol containing ca. 1% 
methanol) lo form a solution, 

[0058] (b) crystallising the S » 207266 or salt thereof from 
the solution by addition of a C^-C^g hydrocarbon (e.g. 
hexanc and/or heptane) and/or a solvent conlainii^ a Cj-C,o 
hydrocarbon (e.g. hexane and/or heptane), and 

[0059] (c) forming at least some of Ihe SB 207266 or sail 
thereof into granules. 

[0060] In this third aspect of the invcnlion, il is particu- 
larly preferable thai the SB 207266 or salt thereof comprises 
(e.g. is) the hydrochloride sail of SB 207266. 

[0061] Preferably, the method of ihe third aspect of the 
invention comprises the additional .step after formation of 
the granules of (d) mixing ihe granules wilh other pharma- 
ceuiically acceptable cxcipienl(s) and compressed into tab- 
lets or filled inlo cap.sules. 

[0062] SB 207266 or the sail thereof may convenienlly be 
administered by any of the routes conventionally used for 
drug adminisiration, for insiance, parcnierally, orally, lopi- 
cally or by inhalation. 

[0063] Procedures for making ihc composition and/or tab- 
let and/or capsule may involve mixing, granulating and 
compressing ihe ingredients as appropriate lo the desired 
preparation. 

[0064] The cxcipienl(s)/carricrs used in the composition 
should be "pharmaceutically acceptable" in the sense of 
being compatible wilh the other ingredients of ihc formu- 
lation and not deleterious to the recipient thereof. 

[0065] The pharmaceuiically acceptable carrier employed 
may be, for example, a solid. Exemplary of solid carriers are 
lactose, terra alba, sucro.se, talc, gelatin, agar, peclin, acacia, 
magnesium siearaie. stearic acid and the like. Similarly, the 
carrier may include time delay material well known lo the 
art, such as glyceryl mono-stearate or glyceryl distearate 
alone or with a wax. 

[0066] A wide variety of pharmaceutical forms can be 
employed. Thus, if a solid carrier is used, ihc preparation can 
be tableted, placed in a hard gelatin capsule ia powder or 
pellet form or in ihe form of a troche or lozenge. The amount 
of sohd carrier will vary widely bul preferably will be from 
aboul 25 mg 10 aboul 1 g. 

[0067] A particularly preferred oral composilion for SB 
207266, for human oral adminisiralion, is as follows: 



SB.207366 5.0 mg 

Microcrysialtice cellulose 50i) mz 

IIPMC lUi mg 

Sodium Stuch glycollue 12J mg 

Diralclum phospluu 1«7J mg 

250 mg 

HP.MC - bydrox)'piGpylsiclliyl«llulos< 
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[0068] 'Ilie close in ibc above composition can feadily be 
increased lo 20 mg. This composition is the result of a 
granulation process. 

[0069] llicsc and other suitable oral cotrpositions for SB 
207266 are described in Ihc Examples be re in be low. 

UnLlTY/lNDUSTRlAI. APPLICATION 
[0070] The pharmaceutical composition ol the present 
invention containing SB 207265 or a salt thereof can be used 
in the treatment or prophylaxis of atrial arrhythmias such as 
atrial fibrillation (AF), and/or in the treatment or prophylaxis 
of atrial remodelling. Atrial fibrillation is preferred. In 
particular, it is thought that compositions such as tablets 
containing SB 207266 or a salt thereof can be administered 
to patienLs with .symptomatic persistent atrial ribriilalion 
(AF) in order to inhibit symptomatic recurrences of atrial 
fibrillation in these patients. A proposed clinical protocol is 
given in Example 8 hereinafter. 

[0071] Therefore the invention also provides a method of 
irealmenl or prophylaxis of atrial arrhythmia, such as atrial 
(ibrillation, compising administering to a mammal (e.g. 
human) in need of such treatment or prophylaxis an effective 
amount of a pharmaceutical composition as defined herein. 
■|"hc invention also provides a method of inhibiting symp- 
tomatic recurrences of atrial fibriJlation in a mammal (e.g. 
human) with symptomatic persistent atrial fibrillation comp- 
ising administering to the mammal an effective amount of a 
pharmaceutical composition as defmed herein. 
[0072] SB 207266 compositions might also reduce the 
occurrence of stroke in AF patients. SB 207266 composi- 
tions might also be useful in the treatment and/or prophy- 
laxis of urinary incontinence. 

[0073] All publications, including but not limited to pat- 
ents and patent applications, cited in this qjecification are 
herein incorporated by reference as if each individual pub- 
lication were .specifically and individually indicated lo be 
incorporated by reference herein as though fully set forth. 
[0074] The invenUon will now be described by reference 
to the following E.xamplcs which arc merely illustrative and 
are not to be construed as a Hmitalion of the scope of the 
present invention. 

[0075] FIGS. 1 and 2 show a particle size analysis of the 
granules produced by Examples 6 and 7 respectively after 
milling but before blending with cxlragranular excipiciils 
and tablelting. 

EXAMPLES 

[(M)76] SB 207266— N-[(l-l3utyl-4-piperidinyl)melhyl]- 
3,4-dihydro-2Il-[l,3]oxazino[3.2-a)indole-10-carboxara- 
idc— is made using the synthetic methods dcaibcd in the 
introduction, i.e. as described in one or more of WO 
98.W728, WO 98/11067; WO 00/03983; and/or WO 
00./03984. 

[0077] For a method of making the SB 207266 hydrochlo- 
ride salt from the free base, sec in particular Method B in 
page 8 lines 10-19 of WO 98/07728 and minor variations 
thereof which are described in full in the "Introduction" and 
"The Invention" sections above (e.g. sec page 2 herein- 
above). One minor and wholly equivalent variation of the 
WO 98/07728 Method B is given in detail in the following 



Descriplion 1, in which IMS is used instead ofelhanol and 
n-hcpiane is used instead of hexane in the crystallisation 
step. IMS is industrial methylated spirits, and in Description 
1 the specific type of IMS u.scd was ethanol containing ca 
1% methanol. 

Description 1 

[0078] N-[(l-Butyl-4-pipcridinyI)methyl]-3,4-dihyilro. 
2H-[l,3]-oxazino[3,2-a]indoIe-10-carboxamide 
(SB-207266) (100 g, 0.27 mol) was dissolved in IMS (825 
ml) and the resulting sohition filtered to remove particulates. 
Anhydrous HQ in IMS (174 ml, 1.7M,0.29 mol) was added 
causing the product to precipitate out of solution. The slurry 
was healed to rcdissolve the solid and n-heptane (550 ml) 
was added. /\fter cooling to room temperature, the mixture 
was cooled to 0-5° C. and stirred al that temperature for 
about one hour.Tlie .siilid was isolated l)y lillralioii and dried 
ia vacuo at about 40° C. to give the product, N-[(l-butyl- 
4-pipcridinyl)melhyl]-3,4-dihydro-211-[13]-oxazino[3.2-a] 
indolc-lO-carboxamide hydrochloride, (98 g) in 89% yield. 

Examples 1, 2, 3, 3A, 4 and 5 

SB 207266 Pharmaceulical Compositions 

Comparative Lxample I 

[0079] An oral composition for SB 207266, for human 
oral administration, Ls as follows: 



SB-a)7266 5.0 

Miciociysalline cellulose 30.0 mg 

Mg Slewsic 3.0 nig 

Tiblet weighi 150 mg 



[008(1] Tliis composition is not in accordance wilh the 
p.xsenl invention. 

Example 2 

[0081] An oral composition for SB 207266, for human 
oral administration, according to the present invention, is as 
follows: 



SU-:M7?66 5.0 mg 

Mici«r\-5alline cethiloie SO.O mg 

IIPMC(h)-drox>pB.pyIiKlhylcclli,l<»e) 13.5 mg 

Sodium Starch glyeottate 12.5 mg 

Diralcium pt»upl)ate 167.S mg 

Hiblcl weiglii 2.50 mg 



[0082] The dose in ihis composition can readily be 
in:icased to 20 mg. TTiis composition is the result of a 
granulation process. 

Example 3 

[0083] The tablet of Example 2 can be varied by increas- 
ing the do.se of SB 207266 from 5 mg to up to 20, 60, 75, 



us 2006/0057218 Al 



7 



Mar, 16, 2006 



80 or lOO mg (measured as ihe fircc base), and by decreasing 
ihe amounl of dicalcium phosphate accordingly while keep- 
ing the 250 tng tablet weight constant. The composition can 
use SB 207266 as the free base or as the hydrochloride salt. 

bxaniple 3A 

[0084] The compositions of Examples 2 and 3 can use 
cither SB 207266 as the free base or as the hydrcxhloridc 



SB-207266-A Tablets with 10, 25, and 40 mg 
Strength (Measured as Pure Free Base) 

[0085] Tablets containing the hydrochloride salt of SB 
207266 (SB 207266-A) in amounts of 10, 25 or 40 mg 
(measured as the free base) were made according to Ihe 
composition in the table below. 



Example ' 
Composilic 



SB-207266-A 
(hydrochloride) 
Other Ingredkntt 



MicToci3istatltne Cellulose 
(e.g. Ph. Eu,. or NF) (t.g. 
AviMi PH-102) 
HyJioxyptopylmclhyl 
ccllulac {e.g. L SP) 
(e.g. PhanmKiU 603) 
Sodium sareb glycollaie 
(e.g. Nl' or Ph Eur) 
Calcium hydiogen 
pikosphate dihydrete 
(Dilnsic Calcium 
PhosjAaie dihvTiiiie) 

USP) (t.g. C.Npharm ™) 
Magnesium Sicarale 
(r.g. Ph. Eui. ot ST) 
Purified Waia" 
(e.g. Ph. Eui. or USP) 
Opadry While YS-1-7003 
Purified Water" 

Toul Thblel Weight 



[0087] The SB-207266-A tableU of Example 4 are packed 
into high density polyethylene (HDPE) bottles with plastic, 
child-resisiant, induction sea] caps. 

[0088] The formulatioo used a wet granulation process 
using an insoluble major excipient, Dibasic calcium Phos- 
phate dihydrate (or Dicalcium phosphate). Dibasic calcium 



Phosphnle dihydrate is the major dilueni logelher with 
iiicfocrysialline cellulose which is added to disperse the 
granulating solvent and to aid in the overall compressibility. 
The binding agent added is hydroxypropylmelbyl cellulose 
and Ihe granulation is carried out in a conventional mixer 
granulalor. The granule mix is dried, screened and mixed 
with sodium starch glycollatc as a disiniegrant and magne- 
sium stcarate as a lubricant to form the compression mix. 
Tablets are produced on a suitable rotary tablet prcs.s, and 
can be cither oval or round in shape. 

Detailed Maaufaciuring Process, In-proce.ss 
Controls, and Assembly Process 
[0089] SB-207266-A, microcrysialline cellulose, dibasic 
calcium phosphate dihydrate, and hydroxypropytaelhyl cel- 
lulose are blended together. Purified water is added lo the 
blended powders while mixing in a high shear mixcr- 
granulator. The granules are dried in a fluid bed drier and are 
then transferred to a mixer, where tlicy are blended with 
sodium slarch glycollatc and magnesium .slearale. The lubri- 
cated mix is compressed into tablet cores using a rotary 
tablet press. The tablet cores are film coaled using an 
aqueous dispersion of Opadry White YS-1-7003. 
[0090] Procedure: 
[0091] 1.0 Granulation. 
[0092] 1.1 Blend the SB-207266, liiicrocrystallinc cel- 
lulo.se, hydroxypropylmelhyl cellulose and dibasic cal- 
cium phosphate dihydrate in a suitable high shear 

[0093] 1.2 Add the purified water lo effect the granula- 

[0094] 1.3 Dry the granules in a fluid bed drier. 
[0095] 1.4 Pass ihe dried granules through a stainless 
slcel screen u.siiig a suitable mill. 
[0096] (For example: the dried granules can be 
passed through a stainless steel screen during milling 
u.sing a comminuting mill. Acomminuling mill com- 
monly comprises a frusloconical .screen forming ihc 
wall of the mill and a coa.xial axially rotatablc frus- 
loconical impeller closely-spaced to the screen lo 
crush granules poured inlo the gap between screen 
and the rotating impeller. Once crushed to the nec- 
e.siiary size, the granules can escape through the 
holes io the screen. The screen can for example have 
a 0.055 inch or 0.032 inch hole size). 
[0097] 1.5 Determine Ihc yield of the granules. 
[0098] 2.0 Manufacture of Compression Mix. 
[0099] 2.1 IJlend the required quantities of sodium 
Slarch glycoUate and magnesium stcarate with the dried 
granules 

[0100] 2.2 Determine the yield of compression mix. 
[0101] 3.0 Tablet Compression. 



[0103] 3.2 Compress the tablets. 
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[0104] 3.3 Delcrmine ihe yield of ihe compressed lab- 



[0105] 4.0 Film Coaling. 



suitalile coming 
s and spray on aqueous dis- 



[0107] 4.2 Roiaie the o 

pcrsion of Opadry. 
[0108] 4.3 Release tcsi samples arc taken randomly 
from the baich and appropriately labelled. 
[0109] 5.0 Doltlc filling 

[0110] 5.1 llDl'E bottles are filled to the appropriate fill 
count, inducliun sealed and fitted with a child resislani 
cap using suitably automated equipment. 

Example 5 

[0111] In a modilicalion of E.xamplc 4, formulalions con- 
laioing 20 mg, 30 mg, 50 mg, 75 mg, 80 mg or 100 mg of 
SB-207266 per tablet (prescnl a.s the hydrochloride .sail, but 
Ihe dose sinled here being measured as the free base) can 
been used to make lablcls; in.s[cad of llic 10, 25 and 40 mg 
per tablet amounts given in lixample 4. These formulations 
maintain (a) the total coaled lablel weight of 256.25 mg, (b) 
the total pre-coaling tablet weight of 250 mg and (c) Ihe 
other c.xcipieni amounts in the I-.YampIc 4 compositions, but 
adjust the amount of Dibasic Calcium Phosphate dihydratc 
used as the amount of SB 207266 varies. These (ablets can 
be round or oval. 

E.xample 6 

[0112] The tablet of Example 5 containing 75 mg of SH 
207266 (measured as free ba.sc) was modified by changing 
the percentage of IIMPC binder from 5% to 2% by weight 
of the formulation by lowering llic wt 'i'c of calcium hydro- 
gen phosphate. The ingredients lisi follows (Ibc batch made 
10 tablets. i.e. 2500 g dry weight): 



(Avio 



il-102) 



HPMC (Fhannscoiil 603) 
Caldum hydtogen phoiplutc 

Sodhim Slarcli glycollaie 
(Primojcl) 



Tottl Tbbkl weigh! (uaco iiedj 



1.5-2 mins (pressure 1.2 bar, nozzle 1 mm 65'); turn 
chopper on; continue granulating for 5 mins to a.sscss 
granulation; then add additional 5% vAv=117.5 ml 
water; then continue granulating until 9 mins. 

[0117] 1.2A Wet mill through a 0.375 inch screen with 
square leading edge impeller (150 ^accr). 

[0118] 1.3 Ory the granules in a lluid bed drier at inlet 
temperature of 60* C. 

[0119] 1.4 Pass the dried granules through a 0.055 inch 
screen with 150 spacer and a square leading edge 
impeller using a comminuting mill, followed by screen- 
ing through a 0.032 inch screen. 

[0120] 1.5 Determine the yield of the granules (80.7%). 

[0121] 2.0 Manufacture of Compression Mix. 

[0122] 2.1 Dlcnd the required quantity of sodium starch 
glycollate with the dried granules for 5 mins at 17 rpm 
in a 5 litre bin blender. 

[0123] 2.1A Add the required quanlites of magnesium 
stearatc with the product of 2.1 and blend for an 
additional 2 mins. 

[0124] 2.2 Determine the yield of compression mix. 
Example 7 

[0125] The tablet of Example 6 containing 75 mg of S13 
207266 (measured as free base)was modified by changing 
the percentage of H.MPC binder from 2 weight %(5 mg/lab- 
Icl) 10 3 weight % (7.5 mg^'lablel) by altering ihe calcium 
hydrogen phosphate from 38.7 wt % (96.75 mg lablet) to 
37.7 wt % (94.25 mg'tablct). The batch made was 2500 g dry 
weight again, for 10 lablels of 250 mg lolal weight. 20% v/w 
water for granulation was again used. The process was the 
same as for Example 6. 

[0126] The particle size analysis of the granules produced 
by Examples 6 and 7 after milling but before blending with 
extragranular excipients and tablelting is shown in FIGS. 1 
and 2 respectively. The equipment used was a Frilscb 
vibratory sieve shaker. The results, for 100.0 g of granules, 
are tabulated in the following Table 2: 



s of ti«nult» in IQQ a balchcii (torn Examples 6 A 7 

Exaraplt 0 E.«inp)e 7 

(2 % HPMCi (3 w % liP.Sia 



[0113] The process steps arc as in Example 4 except that 
the steps 1.0 to 2.2 are altered: 
[0114] 1.0 Granulation. 

[0115] 1.1 Blend the SB-207266, microcryslalline cel- 
lulose, hydroxypropylmelhyl cellulo.se and dibasic cal- 
cium phosphate dihydrale in a suitable high shear 
mixer-granulator for 5 mins with impeller al 200 rpm. 

[0116] 1.2 Add the purified water to effect the granula- 
tion as follows. Add 15% v,'w-3S2.5 ml water over ca. 
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Uxampic 8 

Protocol for the Trealmeni or Prophylaxis of Atrial 
Fibrillation and/or Atrial Kumodelline in Humans 
Using Orally Administered SB 207266 

[0127] A proposed clinical protocol for the ircaimeni or 
prophylaxis of atrial fibrillation and/or atrial remodelling 
using SB 207266 or a sail thereof is now described in detail. 
[0128] This Protocol describes adminisiration of SB 
207266 or the salt (hereinafter "SB 207266") to patients 
with symptomatic persistent atrial fibrillation (At-"). The 
objective is the inhibition of symptomatic recurrences of 
atrial fibrillation in these paticnLs with persistent AR Patients 
with symptomatic persistent AF, of duration =48 hrs and <6 
montte, who require cardioversion (e.g. DC cardioversion) 
are suitable. Symptoms of persistent Al- may for example 
include palpitations, etc. Pau'cnts preferably either have: 

[0129] therapeutic anticoagulation (e.g. warfarin or 
coumarin) for §3 weeks before commencement of 
treatment, or 

[0130] in the absence of therapeutic anticoagulation for 
S3 weeks, they have a Iransestiphagcal echocardio- 
graphy (TEE ) which is negative for clot and have 
received intravenous heparin until aPTT is stable and in 
the therapeutic range. 

[0131] Patients recciw SB 207266 preferably after such 
therapeutic anticoagulation, or after TEH in addition to iv 

[0132] SB 207266 (e.g. as free base, but more preferably 
as the hydrochloride .salt SB 207266-A) is generally admin- 
istered at daily oral doses of 20 mg, 50 mg or 80 mg uid 
(measured as the free base). However, on day 1 of the 
administration of SB 207266, it Ls generally administered at 
a singi oral loading dose of 1.5 times (l.Sx) the dosage 
allocated for the daily maintenance therapy. Therefore, pref- 
erably, a single oral loading dose of 30 rag, 75 mg or 1 20 mg 
is given on day 1, followed by a daily dose of 20 mg, 50 mg 
or 80 mg respectively on subsequent days. 

[0133] The loading doses can be administered as ihrcc 10, 
25 or40mg tablets given at the same time on day 1; the daily 
maintenance dose can be administered as two 10, 25 or 10 
mg tablets given al the same time on subsequent diiy.s; the 
10, 25 and 40 mg tablets used arc preferably those described 
in Example 4 above. 

[0134] About two or about five hours after admiinstration 
of the first-day 1 .5x oral loading dose of SB 207266, patients 
remaining in atrial fibrillation (and/or not pharmacologically 
cardioverted) preferably then undergo direct current (DC) 
cardioversion. Any of the following mono or bi-phusic 
cardioversion algorithms can be followed. 



Shock Bi-Phasic Bi-Pliasic 

Kqueax MDno-ph.5ic (option 1) (oplion 2) 

Isl Shock Ida Joules 170 Jouln 12Q toutes 

:«ISliocli 250 Joules 200Jouin 130 Joulu 

3idSI»clc 300 Joules 230 Joules 170 Joules 



[0135] If the patient does not revert to normal sinus 
rhythmn (NSR) after the 3rd shock using one of the above 
sequences the doctor may at his discrelbn proceed wilh 
further attempts at different energies. Successful cardiover- 
sion is defined as maintenance of NSR for gl hr posl- 
cardioversion. 

[0136] Following a successful DC cardioversion to .MSR, 
adminisiration of SB 207266 to the patient can be continued 
once daily for 6 months (for example), or for shorter or 
longer periods. Those patients who spontaneously revert to 
normal sinus rhythmn (NSR) can also receive SB 207266 
once daily for (e.g.) 6 months. Patients who experience a 
recurrence of AF during this daily Ueatmem can be DC 
cardioverted back to sinus rhythm and can continue to 
receive SB 207266. 

[0137] Patients should preferably continue on anticoagu- 
lation therapy (e.g. warfarin or coumarin) for at lea.st the first 
four weeks following successful cardioversion, and more 
preferably throughout the period during which SB 207266 is 
adrainislered. 

[0138] The most preferred Protocol is therefore given 
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AdminisUT SB:Q7266 OoxKngdose) and obsem for : oi S lioun 

I 

IXtcafdioveniion (if necessary) 

I 

Conlinue will) dally SB:»7266, - prcfciably siso 



[0139] A "symptomatic recurrence" of yVF includes or 
means an episode of palpitations or other symptoms typical 
for the patient. This can be further established by cither a 
ECG (e.g. 12-lead HCG) recoriling showing evidence of 
atrial fibrillation or a rhythm strip recorded on a event 
recorder device and optionally reviewed by the doctor. 



What is claimed is: 

1. A pharmaceutical composition comprising N-[(l- 
■buiyl-4-piperidinyl)mcthyl]-3,4-dihydro-2H-[13]oxazino 
[3,2-a]indolc-10-carboxamide or a pharmaccutically accept- 
able salt thereof in combination wilh one or more 
pharmaceulically acceptable carriers, wherein at least some 
ofN-{(l-nbutyl-4-piperidinyl)melhyl]-3,4.dihydro-2H-[l,3] 
oxazino[3,2-a]indole-10-carbo.\araide or sail ihcreof is in 
granulated form. 
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2. A composilion as claimed in claim I wherein subsian- 
liaUy all ol N-[(l-nbutyl-4-piperidinyl)methyl]-3,4-dihydro- 
2H-[13]oxazino{3,2-a]indole-10K;arboxamidc or sail 
(hereof is in granulaled form. 

3. A composition as claimed in claim 1 wherein 50% or 
more by weight or by volume of the granules including 
N-[(l-nbulyM-piperidinyl)methyl>3,4-dihydro-2H-[1.3] 
oxazino(3^-a]indole-10-carboxamide or sail thereof have a 
particle size of 1100 microns (micrometres). 

4. A composilion as claimed in claim 1 wherein 5(1% or 
more by weight or by volume of ibe granules including 
N-[(l-nbuiyl-4-piperidinyl)methyl]-3.4-dihydro-211-[1.3] 
oxazino[3^-a]indole-10-carboxamide or sail thereof have a 
particle si/£ of 1250 microns. 

5. A composition as claimed in claim 1 wherein 50% or 
more by weight or by volume of the granules including 
N-[(l-nbulyl-4-piperidlnyl)methyl]-3,'l-dihydro-211-[l,31 
oxaziDo[3^-3]indole-10-carboxamidc or salt thereof have a 
panicle size of 100 to 1000 microns. 

6. A composilion as claimed in claim I or 3 wherein 90% 
or more by weight or by volume of the granules including 
N-[(l-nbutyl-4-pipcridinyl)methyl]-3,4-dihydro-2H-[l,3] 
oxazino[3,2-a]indole-10-carboxamide or salt thereof have a 
particle size of 110 microns (micrometres). 

7. A composilion as claimed in claim 1 or 4 wherein 90% 
or more by weight or by volume of the granules including 
N-[(l-nbuiyl-4-pipcridinyl)methyl]-3,4-dihydro-2H-[l,3] 
oxazino[3^-a]indole-10-carboxamide or sail thereof have a 
particle size of 150 microns (micrometres). 

8. A composilion as claimed in claim 1 wherein 50% or 
more by weight or by volume of the particles of N-[(l- 
nbulyl-4-piperidinyl)methyl]-3,4-dihydro-2H-[l,3]oxaziDO 
[3,2-a]indole-10-carboxamide or salt thereof have a particle 
size of 550 microns (micrometres). 

9. A composition as claimed in claim 1 wherein 10% or 
more by wciglit or by volume of the particles of N-[(l- 
°buiyl-4-pip€ridinyl)methyl>3,4-dihydro-2H-[l,3]oxa7Jno 
[3,2-a]indole-10-carboxamidc or salt thereof have a particle 
size of = 10 microns (micrometres). 

10. A composition as claimed in claim 1 wherein 50% or 
more by weight or by volume of the granules including 
N-[(l-nbutyl-4-piperidinyl)methyl}-3,4-dihydro-211-[l,3] 
oxazino[3^-a]indole-10K;arboxamide or salt thereof have a 
particle size of 1100 microns (micrometres); and wherein 
10% or more by weight or by volume of the particles of 
N-t(l-nbulyl-4-pipcridinyl)meihyl]-3,4-dihydro-21 1-[ 1 ,3] 
oxazino[3^-a]indole-10-carboxamide or salt thereof have a 
particle size of glO miaons. 

11. A composilion as claimed in claim 1 or 3 wherein 
N-[(l-Dbuiyl-4-piperidinyl)mcthyl>3,4-dibydro-21 1-[l ,3] 
oxazino[3^-a]indole-10<arboxamide or sail thereof is 
present in the composition in at least 3.5 weight % by weight 
of the composilion. 

12. A composilion as claimed in claim 1 or 3 wherein 
N-[(l-nbulyl-4-piperidiiiyl)melhyl>3.4-dihydro-2H-[13] 
ox»ziiio(3^-a]indole-10-carboxamide or sail thereof is 
present in the composition in al least 4 weight % by weight 
of the composition. 

13. A composilion as claimed in claim 1 or 3 wherein 
N-[(l-nbutyl-4-piperidinyl)methyl}-3.4-dihydro-2H-[U] 
oxaziDo[3^-a]indole-10<arboxamide or salt thereof com- 
prises the hydrochloride sah of N-[(l-nbutyl-4-piperidinyl- 
)meUiyl>3,4-dihydro-2Il-[U]oxazino[3;2-a]indole-10- 
carboxamidc. 



14. A composition as claimed in claim 1 or 3 wherein I he 
granules containing N'-[(l-nbutyl-4-pipcridinvl)methyl]-3, 
4-dihydro-211-[l,3]oxazino[3.2-a]!ndolc-10-ca^boxamidc or 
salt thereof also contain a Oiler (diluent). 

15. A composilion as claimed in claim 14 wherein the 
filler (diluent) is abrasive. 

16. A composition as claimed in claim 14 wherein the 
filler (dilueni) is insoluble, praclically insoluble, very 
.slighlly soluble or slightly soluble in water and/or ethanol. 

17. A composilion as claimed in claim 14 wherein the 
filler (diluent) is insoluble or practically insoluble in water 
and/or elhanol. 

18. A composilion as claimed in claim 14 wherein ihe 
tiller comprises any pharmaceulically acceptable metal (e.g. 
calcium or magnesium) sail which is insoluble, practically 
insoluble, very slightly soluble or slightly soluble in water 
and/or ethanol. 

19. A composilion as claimed in claim 1 or 3 wherein the 
granules containing N-[(l-nbutyl-4-piperidinyl)meihyl]-3, 
4-dihydro-21 l-{13]oxaano[.3,2-a]indolc-10-carboxamide or 
salt thereof also contain a filler (dilueni) comprising 
CallPO., and/or CijiPO^)^. 

20. A composilion as claimed in claim 16 or 19, wherein 
the weight ratio of filler to drug in the composition or 
granules is at least V3. 

21. A composilion as claimed in claim 16, wherein the 
filler is present in from 15 to 85% by weight of the 
composilion. 

22. A composilion as claimed in claim 1 or 3 including a 

23. A composition as claimed in claim 22 wherein the 
binder comprises hydroxypropylmethylcellulose. 

24. A composition as claimed in claim l,3or l;* including 
an cxcipient which acts as a ttjmprcssion and/or granulation 
aid. 

25. A composition as claimed in claim 1, 3 or 19 being a 
tablet, or a capsule containing said composition. 

26. A process of making a pharmaceutical composition 
comprLsing N-[(l-''bulyl-4-piperidinyl)mclhyl]-3,4-dihy- 
d.<-o-211-{l,3]oxazino(3v2-a]indole-10-carboxamide or a 
pnannaceutically acceptable salt thereof in combination 
wiih one or more pharmaceulically acceptable carriers, 

the method comprising forming al least some of N-{(I- 
nbulyl-4-piperidinyl)nielhyl]-3,4-dihydro-2ll-[l,3]ox- 
a2ino[3,2-a]indole-10-cart)oxamide or sah thereof into 
granules. 

27. A method as clainied in claim 26 comprising mixing 
wime or all of N-[(l-nbulyl-4-pipcridinyl)mclhyl]-3,4-dihy- 
dro-2ll-[13]oxazino[3,2-a]indolc-l()-carboxamide Or salt 
thereof with a filler (diluent), and optionally a binder and/or 
a compression and/or granulation aid, before granulation. 

28. A method as claimed in claim 27 wherein the granules 
arc formed in the presence of a granulating solvent (i.e. 
using a "wet granuUlion" process). 

29. A method as claimed in claim 28 wherein Ihe filler is 
insoluble, practically insoluble, vcr)' slightly soluble or 
slightly soluble in the granulation .solvent. 

30. A method as claimed in claim 29 wherein after 
formation the granules are milled to a panicle size suitable 
for use in tablets or capsule.s. 

31. A method as claimed in claim 26 or 30 wherein, after 
being formed and optionally milled, the granules are mixed 
with other pharmaceulically acceptable excipienl(5) and 
compressed into tablets or filled into capsules. 
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32. A method of making a pharmaceuifc.il composiiion 
comprising N-[(l-"buiyI-4-piperidinyl)melhyl].3,4-dihy- 
dro-2H-{13]oxazmo{3^-a]indole-10-cartx).xa.nidc or a 
pharmacculically acceptable salt thereof in combination 
wiih one or more pharmaceuiically acceptable carriers, 

the method comprising: 

(a) dissolving N.[( l-nbulyl-4.pipcridinyl)mclhyl].3.4-di- 
hydro.2ll-[U]ojia/.ino[3.2-a]indolc-lf)-carlM)xamidu 
or salt thereof in cthanol or an ethanol-conlainine 
solvent to form a solution, 

(b) cr)'stallisiDg N-[(l-nbutyM.piperidinyl)meihyl].3.4- 
dihydro-2H-{l,3}oxazino[3,2.a]indole-10-carboxam- 
ide or salt thereol from the solution by addition of a 
C-C|o hydrocarbon and/or a solvent containinE a 
Cr-C,o hydrocaibon, and 



(c) forming at least some of N-[(l-nbutyl-4-piperidinyl- 
)methyl>3,4-dihydro-2lKU]oxizino[3,2-a]indole- 
lO-carboxaraide or salt thereof into granules. 

33. A method as claimed in claim 32 wherein N-[(l- 
nbulyM.piperidinyI)melhyl]-3,4-dihydro-2II-[l,3]oxazino 
[3,2-a)indole-10-carboxamide or salt thereof comprises the 
hydrochloride salt of N-[(l-nbutyl-4-pipcridinvl)mcthyll.3, 
4-dihydro-211-[l,3]oxazino[3,2-a]indolc-10^-a?boxamide. 

34. A method as claimed in claim 33 comprising the 
additional step after formation of the granules of (d) mixing 
the granules with other pharmaceutically acceptable cxcipi- 
ent(s) and compressed into tableU or filled into capsules. 



